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Tree-like binary schemes for taxonomic classification have an illustrious history in
evolutionary biology, but they do not provide a complete representation of life’s history,
especially for prokaryotes[1].  All functional categories of genes are susceptible to horizontal
gene transfer, including ribosomal rRNA operons and genes associated with phylum-defining
characteristics such as the photosynthetic machinery[2].

We continue to develop tools that extract phylogenetic information from completely
sequenced prokaryotic genomes without assuming a shared evolutionary history for the different
gene families (e.g., [3-6]. Spectral analyses of either all possible bipartitions and of all possible
embedded quartets for sets of orthologous genes allow to recognize and extract the consensus
phylogeny that is supported by the plurality of orthologous sets, and to detect those genes that
conflict with this plurality consensus.  Quartet-based spectra allow us to identify quartets that are
poorly supported across all sets of orthologous genes.  Datasets conflicting with these often
poorly resolved quartets could be false positives candidates for horizontal gene transfer. Overall
poorly supported quartets are eliminated from further analyses.

Not all genes are equally itinerant. Some clearly have a higher propensity for transfer
than others, and not all groups of organisms experience horizontal gene transfer to the same
extent. The organismal line of descent for many microbial species contains only a small core of
genes that is very similar for all members of the species, and even the genes in this core can be
exchanged between divergent species, but instances of these exchanges are only rarely detected.
The more conserved core is surrounded by a vapor of genes, which sometimes reside in the
genomes, but most of the time these genes are found in extra-chromosomal elements (phages and
plasmids) (cf. [1]).

Over long periods of time gene transfer makes organisms existing in the same
environment more similar to one another. This is most clearly seen in case of organisms that live
in environments that are otherwise inhabited by distant relatives only. Methods of phylogenetic
reconstruction that explicitly allow for reticulation events promise a more realistic reconstruction
of much of life’s history. In particular, reticulation events allow correlating evolutionary events
in different parts of the “tree-of-life”[7].
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